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Waterfowl Distributions
and Migrations in North America
The species of waterfowl breeding in North America have distribution
patterns that collectively reflect the past geologic and ecological histories of
this continent. In general, our waterfowl species may be grouped into those
that are limited (endemic) to North America, those that are shared between
North and South America, and those that are shared with Europe and/or
Asia. Of the forty-four species known to breed in continental North America,
the resulting grouping of breeding distributions is as follows:
Limited to North America: Snow goose (also on Greenland and Wrangel
Island) , Ross goose, Canada goose (also on Greenland), wood duck, American wigeon, black duck, blue-winged teal, redhead, canvasback, ringnecked duck, lesser scaup, Labrador duck (extinct), surf scoter, bufflehead,
hooded merganser.
Shared with Eurasia: Trumpeter swan (whooper swan), whistling swan (Bewick swan), white-fronted goose, brant goose, gadwall, green-winged teal,
mallard, pintail, shoveler, greater scaup, common eider, king eider, harlequin duck, oldsquaw, black scoter, white-winged scoter, common goldeneye, red-breasted merganser, common merganser.
Shared with South America: Fulvous whistling duck, black-bellied whistling
duck, muscovy duck, cinnamon teal, masked duck, ruddy duck.
Shared with Asia only: Emperor goose, spectacled eider, Steller eider (rarely
to Norway).
Shared with Europe only: Barrow goldeneye (Iceland and Greenland).
Native to Eurasia, introduced into North America: Mute swan.
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It is thus clear that the strongest zoogeographic affinities of our waterfowl are with Europe and Asia, since twenty-three out of the forty-four native
North American species have .populations shared with one or both of these
areas. Only six species are shared with South America, and, of these, the
fulvous whistling duck has a more general tropical distribution that includes
Africa and southern Asia. Consequently, it would appear that South America
has played only a minor role in providing waterfowl stock for North America,
and vice versa.
Certainly the great number of waterfowl species shared between the
North American and Eurasian landmasses can be largely attributed to Pleistocene and post-Pleistocene history. Ploeger (1968) analyzed the distributions
of eighteen species of arctic-breeding Anatidae and concluded that both their
present distributions and their described geographic variations could be at·
tributed to the physical-geographical situation existing in the Northern Hemisphere during Late Glacial times. Only a minority (38 percent) of these
species exhibit noticeable geographic variation, and most of the eighteen have
breeding ranges that include both North America and Eurasia. The exceptions are three Eurasian geese (red-breasted, bean, and lesser white-fronted
geese), three North American geese (Canada, Ross, and snow geese), and
the North Atlantic barnacle goose. It is of interest that these are all geese, a
group noted for their strongly traditional wintering and breeding grounds, as
opposed to the less tradition-bound ducks.
If the remaining species of North American waterfowl that have transatlantic or transpacific ranges are considered, the following relationships may
be seen:
Same subspecies throughout Northern Hemisphere: Gadwall, pintail, shoveler.
Two or more Northern Hemisphere subspecies: Trumpeter swan, greenwinged teal, mallard, greater scaup, black scoter, white-winged scoter,
common goldeneye, red-breasted merganser, common merganser.
It is clear that at least a majority of these less-arctic-adapted species exhibit measurable geographic variation, suggestive of a longer period of isolation between North American and non-North American populations. Of the
thirteen remaining species which lack both South American affinities and
transatlantic or transpacific ranges, the majority have obvious or probable
ecological replacement forms in Europe or Asia:

Ecological replacement forms present: Wood duck (mandarin duck), American wigeon (European wigeon), black duck (Chinese spot-bill), blue-
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winged teal (garganey), canvasback (European pochard), lesser scaup
(tufted duck), hooded merganser (smew).
No obvious replacement forms present: Snow goose, Ross goose, Canada
goose, redhead, Labrador duck, surf scoter.
Of the last group of species, it might be mentioned that some Eurasian
species with similar or overlapping habitat requirements do exist, namely the
"tundra" bean geese for the snow and Ross geese, and the gray-lag goose for
the larger forms of the Canada goose. However, many more ecological differences exist between these relatively distantly related species than is true
of the species pairs mentioned above.
In theory at least, each North American waterfowl species should occupy
habitats and exhibit behavioral niche adaptations slightly different from those
of all other native species. Oftentimes it is impossible to pigeonhole these differences neatly in just a few words, but it is nevertheless of some interest to
try to identify the habitat types with which each species is most closely associated during the breeding period. This has been attempted in Table 1, which
lists major North American habitat types and their associated nesting waterfowl species in an arctic to tropic gradient. It suggests the following general
affiliations among major climatic zones, breeding habitats, and waterfowl
groups: Arctic tundra-geese, swans, and sea ducks; boreal forest-sea ducks
and pochards; broadleaf temperate or tropical forests-perching ducks; temperate nonforested wetlands-dabbling ducks and pochards; tropical wetlands
-whistling ducks. The great importance of the arctic tundra habitats and of
breeding habitats associated with the native grassland areas of North America
is further illustrated by an examination of relative continental densities of
breeding waterfowl (Figure 1). This map is based on a similar one (in Linduska, 1964, p. 720) illustrating duck breeding densities, with additional
information on arctic goose and swan breeding areas inserted by the author.
Indicated major wintering areas were derived from a variety of sources, including Linduska (1964), Leopold (1959), and others. Clearly, the importance
of the "duck factories" of the Canadian Prairie Provinces cannot be overemphasized, especially for the important game species of dabbling ducks and
pochards. Likewise, the Alaskan and Canadian arctic habitats are of critical
importance to our goose, swan, and sea duck populations. These latter areas,
although remote, are highly sensitive to ecological disruption, and their "development" could well spell disaster for some waterfowl species.
The major wintering areas of North American waterfowl are also relatively easily identified and may be fairly readily characterized. In brief, they
consist of the Central Valley of California, the lower Mississippi valley, the
DISTRIBUTIONS AND MIGRATIONS
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TABLE 1

HABITAT PREFERENCES OF NORTH AMERICAN WATERFOWL
Diving Ducks
and Stiff-tails

Whistling Ducks,
Swans, and Geese

Perching and
Dabbling Ducks

PRIMARY FOODS

MOSTLY PLANT

MIXED PLANT AND

MATERIALS

BREEDING HABITATS

MATERIALS

ANIMAL FOODS

(some exceptions)

MOSTLY ANIMAL

High Arctic
Grassy tundra
Coastal sedge
tundra
Upland tundra
Coastal deltas
Inland lakes
Inland ponds
Low Arctic
Grassy tundra
Coastal deltas
Rocky tundra
Upland tundra
Rivers and lakes

Shallow lakes
Boreal Forest
Shallow lakes

Marshes
Swamps and bogs
Mountain streams
Ri vers and lakes
Parklands
Wooded ponds
Marshy lakes
Shallow lakes
Deciduous Forest
Marshes and
swamps
Ri vers and ponds
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Oldsquaw

"Tundra" Canada
Geese
Brant Goose
White-fronted Goose
Snow Goose
Ross Goose
Whistling Swan

King Eider
Spectacled Eider
Steller Eider
Common Eider

Emperor Goose

PintaiP
Barrow Goldeneye
Red -breasted
Merganser
Black Scoter
"Lesser" Canada
Geese

Surf Scoter
Greater Scaup
Common Goldeneye

Trumpeter Swan
Ring-necked Duck
Harlequin Duck
Common Merganser
Green-winged Teal
American Wigeon

Bufflehead
Lesser Scaup
White-winged Scoter

Black Duck
Wood Duck

Hooded Merganser

WATERFOWL OF NORTH AMERICA

TABLE 1 continued
Grasslands
Prairie marshes

Giant Canada Goose

Ponds and potholes

Alkaline sloughs

Great Basin Canada
Goose

Canvasback
Ruddy Duck
Mallard l
Blue-winged Teal
Shoveler
Cinnamon Teal

Redhead

Gadwall
Tropical Habitats
Swamps
Marshes

Black-bellied
Whistling Duck
Fulvous Whistling
Duck

Muscovy Duck
Masked Duck

1. The ecological ranges of these species are much broader than indicated here.

Gulf coasts of the United States and Mexico, the Pacific coast from southern
Alaska to Baja California, and the Atlantic coast from Maine to Florida.
Limited wintering also occurs in central and southern Mexico, in Central
America to Panama, and even in northern South America. However, most
of the North American waterfowl do not winter much beyond central Mexico, and the annual midwinter counts by the United States Fish and Wildlife
Service provide at least a reasonable basis for judging the winter distribution
patterns on a flyway-by-flyway basis (Table 2). A few species, such as the
wood duck, which are nearly impossible to census aerially have been excluded,
and in some cases the identifications are only to species groups ("eiders,"
"scoters"). Nevertheless, these figures do provide a rather useful indication of
the continental distribution patterns of most wintering waterfowl.
The importance of Mexico as a wintering area for North American waterfowl is not apparent in Table 2, but should not be underestimated. Thus, an
examination of count data from Mexican surveys is of some interest (Table
3 ). Comparing these figures, which are generally of earlier surveys, with the
inclusive counts from more recent years in Table 2 suggests some relative
values for the wintering areas of Mexico. Considering the two most numerous
wintering species of waterfowl in Mexico, the pintail and the lesser scaup, it
seems probable that perhaps as much as a fourth of the total North American
populations of these species may winter within Mexico's borders. Similarly,
DISTRIBUTIONS AND MIGRATIONS
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TABLE 2

WINTER SURVEY POPULATION DISTRIBUTION,
BY FLYWAYS, 1966-1969

% Central
Average
Total U.S.
(l,OOOs)

Tree Ducks
Swans
Trumpeter
Whistling
Geese
Snow/Blue
Ross
White-fronted
Canada
Brant
Ducks
American Wigeon
Gadwall
Green-winged Teal
Mallard
"Mottled Duck"
Black Duck
Pintail
Blue-winged &
Cinnamon Teal
Shoveler
Canvasback
Redhead
Ring-necked Duck
Sea ups
Eiders & Scoters
Oldsquaw
Bufflehead
Goldeneyes
Mergansers
Ruddy Duck

% Pacific (and Mexico
(and Mexico East Coast
%
West Coast) and Central) Mississippi

3.4

%
Atlantic

100

6
108

100
45.2

1,198
25
159
1,652
353

41.2
100
68.6
17.8
44.9

25.0

29.2

9.8
14.7

21.5
29.7

1,494
1,080
1,362
6,898
68
476
3,360

45.3
4.0
23.2
24.5

8.4
6.9
11.4
28.6
9.6

53.9

12.6

38.6
87.2
60.2
44.1
87.4
33.8
29.1

7.6
2.3
5.0
2.7
2.9
66.2
4.4

173
586
268
568
243
1,560
309
10
90
164
193
223

3.5
45.1
23.7
2.4
2.1
7.8
41.9
3
35.6
28.8
13.3
63.2

11.1
4.7
3.4
56.5
2.5
2.9

77.1
46.0
16.8
7.5
57.9
44.9
tr.
19
6.2
17.4
22.7
15.7

8.2
4.2
55.9
33.6
39.7
44.3
58.1

54.8

4.6
4.7
36.7
6.8
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4.6

37.8
55.1

77

53.4
49.0
27.2
14.2
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TABLE 3

SUi\1f\,I\ARY OF MEXICAN WINTER WATERFOWL SURVEYS l
Gulf Coast

Whistling Ducks
Whistling Swan
White-fronted Goose
Snow /Blue Goose
Canada Goose
Geese (3 species above)
Brant Goose
Wood Duck
American Wigeon
Gadwall
Green-winged Teal
Mallard
"Mottled Duck"
Mexican Duck
Pintail
Blue-winged Teal
Shoveler
Canvasback
Redhead
Ring-necked Duck
Lesser Scaup
Scoters
Bufflehead
Common Goldeneye
Mergansers
Ruddy Duck

28,700
tr.
20,600
4,600
7,600

Interior

(3)

tr. (9)

(3)
(3)
(3)

1,200 (3)
1,100 (9)

tr.
100,000
54,300
19,200
100
200

(17)
(17)
(17)
(3)
(3)

171,800
130,300
18,000
8,000
80,400
10,300
209,200

4,900 (3)
(17) 212,000 (14)
(17)
41,900 (14)
(17)
67,700 (14)
(17)
13,300 (14)
(17)
1,400 (14)
(17)
400 (9)
(17)
5,600 (14)

100 (3)
500 (3)
3,800 (3)

38,000 (14)
21,800 (17)
56,400 (14)

tr. (3)

1,700 (14)

Pacific Coast

30,800 (9)

Total

59,500
tr.
21,800
5,700
7,600
10,800 (15)
10,800
74,200 (15)
74,200
tr.
52,200 (17) 190,000
54,800 (17) 130,900
129,200 (17) 204,800
400 (9)
500
200
4,900
470,100 (17) 853,900
62,600 (17) 234,800
235,100 (17) 320,800
500 (9)
21,800
23,700 (17) 105,500
400 (9)
11,100
172,200 (17) 387,000
1,000 (9)
1,000
300 (9)
400
300 (9)
300
200 (9)
700
36,400 (17)
41,900

Abundance
Index 2
10
23
12
15
14
9
23
6
7
5
19
22
16
1
4
3
12
8
13
2
17
20
21
18
11

1. First figures indicate average counts; numbers in parentheses indicate number of years (to 1964)
involved in calculation of averages.
2. Figures indicate relative rank (1 = high, 23 = low) of average counts for species.

Mexico probably supports at least half of North America's wintering shoveler
population and an even higher proportion of our blue-winged and cinnamon
teal. Important wintering concentrations of brant geese, white-fronted geese,
redheads, and ruddy ducks also occur in Mexico, sometimes within quite
restricted areas. A recognition of the importance of Mexico in the maintenance of adequate wintering grounds for North American waterfowl is
absolutely essential, as is the conti'nued cooperation of the Canadian, American, and Mexican governments in the management of these resources.
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Between these wintering areas and the breeding areas of North America
are a variety of traditional migratory "stopover" points or "staging areas,"
consisting of river valleys, major marsh systems, lakes, and some reservoirs.
These too play an important role in the maintenance of our waterfowl resources, and wetland drainage, diversion of river water for irrigation or other
purposes, or local water pollution and associated destruction of waterfowl
food sources can have serious repercussions on migratory pathways and
patterns.
It is traditional to think of the migration pathways of North America as
consisting of four fairly well-defined "flyways," consisting of aerial pathways
organized in roughly parallel north-south bands between the Atlantic and
Pacific coasts. Using this concept, which was developed by F. C. Lincoln on
the basis of waterfowl banding results, the Fish and Wildlife Service has subdivided North America into administrative flyway units (see Figure 1) that
are used in establishing harvest regulations and facilitating population analyses. Such organization is a great improvement over administration on a stateby-state basis but should not obscure the fact that flyways are only convenient
constructs used for visualizing the much more complex interactions of fortyodd species of waterfowl that annually traverse our continent.
The management of a resident species of game bird is difficult enough,
but the management of migratory birds such as our waterfowl is complicated
by their need for breeding, migratory, and wintering areas and the frequent
separation of these areas by thousands of miles. Closed hunting seasons on an
endangered species will do nothing to save it if its wintering grounds are
fouled by pollution or if its breeding marshes are drained for agricultural
purposes. Thus the oil spill off the coast of southern California may well
destroy a waterfowl population breeding in western Canada, and Nebraska
hunters may wait in vain for the "big flight" of birds that once wintered in
polluted Gulf coast waters. Fortunately, wintering and migratory traditions
seem to be more flexible than breeding ground traditions, and the sine qua non
of effective waterfowl management is the preservation and protection of adequate breeding ground conditions.
There is an unsurpassable beauty embodied in a flock of snow geese
clamoring in the sky and beating steadily toward the distant horizon, but the
logistical complexities in the navigational problems, timing, and energy balances of these migrations make these esthetic considerations secondary. After
enduring and surviving the fall migration southward, a female snow goose
must acquire sufficient energy reserves in the form of fat during the winter to
allow the 3,OOO-mile return flight to the breeding grounds. The arrival at the
grounds must be accurately timed to within a few days. Arriving too early will
DISTRIBUTIONS AND MIGRATIONS
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mean unnecessary fasting and waiting until the nesting grounds are free of
snow; arriving too late will not allow enough time for laying, incubation, and
brood-rearing in the short arctic summer. The female's physical condition
must allow for the energy drainage associated with a full clutch of eggs, as
well as for additional fat reserves to draw on during incubation, since the
presence of egg predators may not allow the female to leave the nest to eat
during the entire incubation period. The female may thus lose up to a fourth
of her body weight during the incubation period, and with unusually cold
weather during the incubation period she may succumb to starvation or freezing only a few days prior to the hatching of her clutch. If the young do hatch
successfully, the parents must tend to them as well as regain their own needed
fat reserves for the energy drains associated with molting and the fall migration. Additionally, the young must be fully fledged in less than fifty days after
hatching if they are to avoid perishing in the fall freeze-up. The return migration south is marked by the additional hazards of hunting and by a transmission of the traditional migratory routes to the young geese.
In short, the sight of a migrating goose flock represents far more than a
simple measure of the passing seasons; it is an unwritten testimony to dogged
persistence in spite of adversity, to an inherited trust in the species' long-term
design for survival in the face of individual starvation and violent death. It
provides a revealing insight into the workings of natural selection in a harsh
and intolerant environment; the genetic blueprint for each new generation is
predicated on the reproductive successes and failures of the last. It is an
example that should lift the human spirit; despite individual disasters, the
geese endure. Each spring they push relentlessly northward to rendezvous
with fate on a distant arctic shoreline; each fall they return with the future of
their species invested in a new generation of offspring. We can ask for no
greater symbol of determination despite appalling hardships than is provided
by waterfowl; we should be content with no less than a maximum commitment to their continued existence.
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